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Urinary Catheterization in Medical Wards
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HOSPITAL EPIDEMIOLOGY

Aims: The study aims to determine the: 1. frequency of inappropriate catheterization in medical wards and the reasons for 
doing it. 2. various risk factors associated with inappropriate catheterization, catheter associated urinary tract infections 
(CAUTI) and bacterial colonization on Foley’s catheters (BCFC). Settings and Design: Hospital-based prospective study. 
Materials and Methods: One hundred and twenty five patients admitted consecutively in the medical wards of a tertiary care 
hospital, who underwent catheterization with a Foley’s catheter, at admission, have been included in the study. Patient profiles were 
evaluated using the following parameters: age, sex, diagnosis, functional status, mental status, indication, duration and place of 
catheterization, development of BCFC and CAUTI. Statistical tests used: Chi-square test. Results: Thirty-six out of 125 (28.8%) 
patients included were inappropriately catheterized. BCFC developed in 52.8% and 22.4% were diagnosed with a CAUTI. The 
most frequent indication for inappropriate catheterization was urinary incontinence without significant skin breakdown (27.8%). 
The risk factors for inappropriate catheterization were female sex (RR=1.29, 95% CI=0.99, 1.69, P<0.05) and catheterization in 
the emergency (RR=0.74, 95% CI=0.61, 0.90, P<0.05). The risk factors for developing a BCFC were age>60 years (RR=0.65, 
95% CI=0.48, 0.89, P<0.05), non-ambulatory functional status (RR=0.57, 95% CI=0.39, 0.84, P<0.01), catheterization in the 
emergency (RR=2.01, 95% CI=1.17, 3.46, P<0.01) and duration of catheterization>3 days (RR=0.62, 95% CI=0.43, 0.89, 
P<0.01). The risk factors for acquiring a CAUTI were age>60 years (RR=0.47, 95% CI=0.25, 0.90, P<0.05), impaired mental 
status (RR=0.37, 95% CI=0.18, 0.77, P<0.01) and duration of catheterization>3 days (RR=0.24, 95% CI=0.10, 0.58, P<0.01). 
Conclusions: Inappropriate catheterization is highly prevalent in medical wards, especially in patients with urinary incontinence. 
The patients catheterized in the medical emergency and female patients in particular are at high risk. Careful attention to these 
factors can reduce the frequency of inappropriate catheterization and unnecessary morbidity.
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INTRODUCTION

Indwelling urinary tract catheterization (IUTC) is a very 
common intervention frequently required in hospitalized 

patients. It is estimated that 10-12% of  hospital patients 
and four per cent of  patients in the community have 
urinary catheters in situ at any given time.[1] Nosocomial 
UTIs (urinary tract infections) develop in five per cent of  
catheterized patients per day in the US, with associated 
bacteremia in four per cent[2] and as many as 80% are a 
consequence of  urinary catheters.[3] Fever, pyelonephritis, 
urinary tract stones and chronic renal inflammation are some 
of  the other complications of  this procedure.[4] IUTC also 
prolongs hospital stay and increases the cost of  healthcare.[5] 
Unfortunately, inappropriate and excessive catheter use still 
persists.[6] Research has shown that just reminding physicians 
to remove unnecessary urinary catheters can significantly 
reduce the duration of  urinary catheterization and the catheter 
associated urinary tract infection (CAUTI) rate in a hospital.[7]

It is generally not recommended to treat asymptomatic 
catheter associated bacteriuria.[8,9] However, it has been 
shown to be an important cause of  hospital acquired urinary 
tract infections especially in post-operative patients.[10] 
Bacterial colonization on Foley’s (urethral) catheters 
(BCFC) can precede the emergence of  bacteriuria and has 
a significantly higher rate of  culture positives as compared 
to urine culture.[11] This is especially true in the initial two 
to three days of  catheterization. Hence, it is important to 
consider this parameter instead of  a urine culture in order 
to obtain a more precise picture of  asymptomatic infections 
of  the urinary tract in catheterized patients. 

One of  the important reasons for inappropriate 
catheterization could be the lack of  widely accepted 
guidelines regarding the indications for IUTC placement 
in medical patients. This makes the distinction between 
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appropriate and inappropriate catheterization obscure. 
There are a limited number of  studies, which have 
determined the appropriateness of  IUTC use in medical 
patients admitted to hospitals. The reasons for inappropriate 
IUTC placement have not been adequately explored in this 
group. Similarly, the appropriateness of  catheterization 
in the emergency setting and its association with the 
development of  BCFC and CAUTI has not been 
investigated in previous studies.

We decided to conduct this study as no data is available 
for Indian patients. No previous study has attempted 
to investigate risk factors associated with BCFC. This 
is important because even though the significance of  
catheter-colonizing bacteria in the pathogenesis of  urinary 
tract infection remains unclear, they are still involved in the 
development of  catheter-associated urinary tract infection 
refractory to antimicrobial chemotherapy.[11] Therefore 
BCFC represents a potential source of  CAUTI.

The primary aim of  our study was to analyze the various 
indications for urinary tract catheterization in medical 
patients and determine the frequency of  its inappropriate 
use. We have also attempted to investigate the development 
of  BCFC and CAUTI as well as to determine the associated 
risk factors for these entities. This was done with the aim 
of  devising effective infection control strategies for IUTC 
relevant to our setting, which may reduce the burden of  
nosocomial infections.

MATERIALS AND METHODS 

This study was conducted in a tertiary care referral hospital 
in New Delhi. One hundred and twenty five consecutive 
patients of  either sex, admitted to the medical wards either 
directly or via the emergency with IUTC (Foley’s catheters), 
were included in the study. Patients with condom catheters, 
suprapubic catheters and percutaneous nephrostomy tubes 
were not included in the study. Those catheterized prior to 
admission were also excluded. A baseline urinary culture was 
obtained for all included patients in order to exclude those 
with a pre-existing urinary tract infection. During the study 
period of  two months, 1891 patients were admitted to the 
medical wards. Of  these, 186 patients had some form of  
urinary catheter in place. Twenty-three patients were excluded 
due to a positive urine culture. A further 38 patients were 
excluded as they were not catheterized with a Foley’s catheter.

An independent observer (the first author of  the study) 
visited the medical wards every day and obtained the list 
of  all admitted patients from the nurse on duty. Thereafter, 
he evaluated all these patients for enrolment in the study if  

they fulfilled the inclusion criteria. The observer evaluated 
the detailed clinical profile of  all enrolled patients. These 
patients were followed up during his daily visits to the 
wards, till 48 hours after their catheters were removed. 
This was carried out in order to diagnose a CAUTI, if  it 
developed. The catheter tip of  all the patients included 
in the study was sent for culture to detect bacterial 
colonization. This was done irrespective of  patients 
developing a symptomatic UTI during the course of  their 
hospital stay. The intraluminal catheter surface was swabbed 
to prepare a suspension. The suspension was cultured with 
the dip slide method and the microorganisms identified. 

A urine culture was sent by the observer in cases where 
patients developed symptoms suggestive of  a UTI during 
the course of  their follow up till 48 hours after removal 
of  the catheters, in order to diagnose a CAUTI according 
to the CDC guidelines.

Data was collected by interviewing the treating physicians 
and from the patient’s files. The physicians were asked the 
following questions: the place of  catheterization and the 
indication for catheterization. Demographic data i.e. age 
and sex as well as diagnosis was obtained from the patient 
files. The results of  the urine culture and catheter-tip 
culture were also obtained. The observer then evaluated 
their functional status and mental status.

Data was recorded for each patient using a proforma, which 
included the following parameters: age, sex, diagnosis at 
admission, functional status, mental status, indication for 
catheterization, place of  catheterization (medical ward/
emergency), duration of  catheterization, development of  
a UTI during hospital stay, analysis of  urine culture and 
catheter tip culture. Age was classified as >60 years and 
<60 years, functional status was classified as ambulatory 
and non-ambulatory (this was a subjective assessment 
of  the observer), mental status was classified as alert or 
impaired (confused, drowsy, stuporous, and comatose).[12,13] 
The indications for catheterization were classified as 
appropriate and inappropriate based on previously 
published acceptable indications for catheterization.[14-16] 
The appropriate indications are shown in Table 1. All other 
indications were classified as inappropriate.

In cases where no explicit indication for IUTC placement 
could be determined, the authors analyzed the clinical 
scenario and determined the appropriateness. For example, 
patients who had an ‘altered sensorium’ due to CNS (central 
nervous system) involvement were considered appropriate 
candidates for catheterization as they can be incontinent and 
are at subsequent high risk of  infections in the absence of  
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urinary catheterization. (See criterion number 5 in Table 1) 
 These patients also require accurate monitoring of  urine 
output, in order to supplement the correct amount of  fluid. 
(See criterion 12 in Table 1). 

To further verify the accuracy of  the determination of  
the presence or absence of  an appropriate indication for 
catheter placement in all the patients in the study, three 
authors (first, second and third author of  the study) 
independently reviewed the cases of  25 randomly selected 
patients out of  the 125 patients, who were included in the 
study. There was complete agreement in all these 25 cases. 

Data was analyzed using WHO’s Epi-Info 2005. Inter-
relationships between various variables, the statistical 
significance of  various risk factors for inappropriate 
catheterization, development of  a BCFC, CAUTI and 
duration of  catheterization were determined by using 
appropriate statistical methods.

RESULTS

Out of  125 patients with an IUTC included in the study, 80 
were males and 45 females (ratio: 1.78:1). Their age ranged 
from 15 to 86 years with 81/125 (64.8%) older than 60 
years. Fifty-four (43.2%) patients were ambulatory. Only 
33/125 (26.4%) patients were catheterized in the wards and 
the rest 92/125 (73.6%) in the medical emergency. Sixty 
(48%) patients’ mental status was classified as impaired. 

The mean duration of  catheterization in the included 
patients was 4.8 days with a range from one day 
(minimum) to 16 days (maximum). The mean duration of  

catheterization for patients catheterized in the emergency 
was 4.3 days versus 6.2 days for those catheterized in the 
wards. (P<0.01)

Majority of  patients (64%) had a CNS (42/125, 33.6%) 
or a GI (gastro-intestinal) (38/125, 30.4%) system 
involvement at diagnosis. Most patients with inappropriate 
catheterization were also from these two groups  
(CNS – 16/42 and GI - 8/38) as shown in Table 2. 

Catheter associated urinary tract infections and 
bacterial colonization on Foley’s catheters

Only 28/125 (22.4%) of  patients developed a symptomatic 
urinary tract infection during the period of  follow up. 
All these patients also had a BCFC, which revealed the 
same organisms as the ones isolated form their urine 
culture. However, 38/125 (30.4%) patients developed just 
an asymptomatic colonization of  their Foley’s catheters 
during the period of  catheterization. Therefore, majority 
of  (66/125 or 52.8%) the patients developed a colonization 
of  their catheters. Amongst all patients developing a BCFC, 
E. coli was the most frequent organism isolated (39/66, 
59.1%). Other organisms isolated were Klebsiella (13/66), 
Staphylococcus (10/66) and Enterococcus (4/66). This is shown 
in Figure 1.
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Table 1: Appropriate indications for use of an 
indwelling urinary tract catheter
1.	 Obstruction to the urinary tract distal to bladder

2.	 Need to measure urine output accurately in an uncooperative patient  
(e.g., intoxication)

3.	 Fluid challenge in patients with acute renal insufficiency

4.	 Preoperative catheter insertion for patients going directly to the operation 
room

5.	 Urinary incontinence posing a risk to patient (e.g., major skin breakdown, 
protection of nearby operative site or prone to infections)

6.	 Trauma

7.	 Paralysis (hemiplegia, paraplegia etc.)

8.	 Acute urinary retention

9.	 Patients with neurogenic bladder or retention

10.	 Surgery on contiguous structures

11.	 Urologic surgery

12.	 Critically ill or postoperative patients requiring accurate measure of urinary 
output

13.	 Palliative care for termi nally ill or severely impaired incontinent patients 
for whom bed and clothing changes are uncomfortable

Table 2: Diagnoses at admission with frequency 
of inappropriate catheterization in each group
Admitting diagnoses Number of 

patients
Number of patients with 

inappropriate catheterization

Nervous system 42 16 (38.1%)

Cardiovascular system 15 4 (26.7%)

Genitourinary system 8 2 (25%)

Respiratory system 11 2 (18.2%)

Gastrointestinal system 35 8 (22.9%)

Other 14 4 (28.6%)

Figure 1: Number of patients infected with the various organisms 
identified by the Foley’s tip culture
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Of  all the patients developing a BCFC, most (56/66 or 
84.8%) were catheterized in the medical emergency as 
compared to only 10/66 (15.2%), who were catheterized 
in the wards. This was statistically significant. Other risk 
factors for developing a BCFC, as shown in Table 3, were: 
age >60 years, non-ambulatory functional status and 
duration of  catheterization >3 days. 

As for BCFC, CAUTI was also associated significantly 
with similar risk factors such as: higher age, alert mental 
status and a longer duration of  catheterization. This is 
shown in Table 4. 

Inappropriate catheterization

In our study, 36/125 (28.8%) patients were inappropriately 
catheterized. As shown in Table 2, patients with a CNS 
admitting diagnosis were most likely to be inappropriately 
catheterized (16/42, 38.1%) and those with a respiratory 
system diagnosis were least likely (2/11, 18.2%). The most 
frequent appropriate indication for catheterization was 
‘altered sensorium’ (38/89, 42.7%) and the most frequent 
inappropriate reason for catheterization was urinary 
incontinence without significant skin breakdown (10/36, 
27.8%). This is shown in Table 5.
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Table 3: Various risk factors associated with the development of a bacterial colonization on Foley’s 
catheters
Parameter Bacterial colonization on 

Foley’s catheters
Odds ratio Relative risk Chi squared

Yes No

Age (yrs) 
  <60
  >60

36
30

45
14

0.37
0.16<OR<0.86 

0.65
0.48<RR<0.89

6.45 
P<0.05

Sex
  Male
  Female

40
26

40
19

0.73 
0.33<OR<1.62 

0.87
0.62<RR<1.21

0.70
P=0.40

Functional status
  Ambulatory
  Non-ambulatory

20
46

34
25

0.32 
0.14<OR<0.71 

0.57 
 0.39<RR<0.84

9.48
P<0.01

Mental status
  Alert
  Impaired

35
31

30
29

1.09 
0.51<OR<2.34 

1.04 
0.75<RR<1.45

0.06
P=0.81

Place of catheterization
  Emergency
  Ward

56
10 

 
36
23

3.58
1.42<OR<9.38

2.01
1.17<RR<3.46

9.11
P<0.01

Duration of catheterization
  ≤3 days
  >3 days 

24 
42

36
23

0.37 
0.17<OR<0.80

0.62 
0.43<RR<0.89

7.59
P<0.01 

Table 4: Various risk factors associated with the development of a catheter associated urinary tract 
infection 
Parameter Catheter associated urinary 

tract infection
Odds ratio Relative risk Chi squared

Yes No

Age (yrs) 
  <60 
  >60

13
15

68
29

0.37
0.14<OR<0.95

0.47
0.25<RR<0.90 

5.34
P<0.05

Sex
  Male
  Female

19
09

61
36

1.25
0.47<OR<3.35

1.19
0.59<RR<2.40

0.23
P=0.63

Functional status
  Ambulatory
  Non-ambulatory

10
18

44
53

0.67
0.26<OR<1.73

0.73
0.37<RR<1.45

0.82
P=0.36

Mental status
  Alert
  Impaired

08
20

57
40

0.28
0.10<OR<0.76

0.37
0.18<RR<0.77

7.93
P<0.01

Place of catheterization
  Emergency
  Ward

22
06

 
70
27

1.41
0.47<OR<4.39

1.32
0.58<RR<2.96

0.46
P=0.5

Duration of catheterization
  ≤3 days
  >3 days 

5
23

55
42

0.17
0.05<OR<0.51

0.24
0.10<RR<0.58

13.13
P<0.01
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The risk factors associated with inappropriate catheterization 
were female sex, ‘alert’ mental status and catheterization in 
the emergency [Table 6]. 

Inappropriate catheterization was not significantly 
associated with development of  a BCFC [Table 7].

Duration of  catheterization

The significant risk factors for longer duration of  
catheterization (>3 days) were age >60 years, non-
ambulatory functional status and catheterization in the 
wards [Table 8].
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Table 5: Various appropriate and inappropriate 
indications for catheterization along with their 
frequencies
Appropriate indications  (89) Inappropriate indications  (36)

Urinary retention  (8) Transient incontinence  (8)

Hemiparesis  (20) Immobility  (8)

Altered sensorium  (38) Suspected retention  (4)

Accurate monitoring of urinary 
output  (15)

No explicit indication  (6)

Chronically ill patients with urinary 
incontinence  (4)

Urinary incontinence without 
significant skin breakdown  (10)

Palliative care for terminally ill or 
severely impaired incontinent patients 
for whom bed and clothing changes 
are uncomfortable  (4)

Table 6: Various risk factors for inappropriate catheterization
Parameter Appropriately 

catheterized
Inappropriately 

catheterized 
Odds ratio Relative risk Chi squared

Age (yrs) 
  <60
  >60

61 
28 

20
16

1.74
0.72<OR<4.14

1.18 
0.92<RR<1.53

1.89
P=0.17

Sex
  Male
  Female 

62
27

18
18

2.30 
0.96<OR<5.47 

1.29
0.99<RR<1.69

4.30
P<0.05

Functional status
  Ambulatory
  Non-ambulatory

34
55 

20
16

0.49
0.21<OR<1.17 

0.81 
0.64<RR<1.03

3.15 
P=0.07

Mental status
  Alert
  Impaired

35 
54 

30 
6

0.13
0.04<OR<0.37 

0.60
0.47<RR<0.76

19.89
P<0.01

Place of catheterization
  Emergency
  Ward

60
29

32
4

0.26
0.06<OR<0.87

0.74
0.61<RR<0.90

5.03
P<0.05

Table 7: Association of appropriate catheterization with the development of a bacterial colonization on 
Foley’s catheters 
Indication for catheterization Bacterial colonization on Foley’s 

catheters
Odds ratio Relative risk P value

Yes No

Inappropriate 23 13 1.89 1.32

Appropriate 43 46 0.8<OR<4.6  0.95<RR<1.83 P=0.11 

Table 8: Various risk factors associated with duration of catheterization
Parameter Duration of catheterization Odds ratio 

parameter
Relative risk Chi squared

≤3 days >3 days

Age (yrs) 
  <60
  >60

45
15

36
29

2.42 
1.06<OR<5.60

1.63
1.03<RR<2.57

5.26 
P<0.05

Sex
  Male
  Female

40
20

40
25

1.25 
0.56<OR<2.78

1.13 
0.76<RR<1.67

0.36
P=0.55

Functional status
  Ambulatory
  Non-ambulatory

36
24

18
47

3.92
1.74<OR<8.90

1.97 
1.35<RR<2.87

13.27
P<0.01

Mental status
  Alert
  Impaired

34
26

31
34

1.43 
0.67<OR<3.09

1.21 
0.83<RR<1.75

1.01
P=0.32

Place of catheterization
  Emergency
  Ward

50
10 

42
23

2.74 
1.10<OR<7.16

1.79 
1.03<RR<3.11

5.63
P<0.05
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DISCUSSION

This study was conducted to analyze the practice of  
indwelling urinary catheters in medical wards. It has arrived 
at the conclusion that inappropriate catheterization is 
widely prevalent, even in a tertiary care referral center. 
Many patients who did not need a catheter in accordance 
with accepted indications were inappropriately catheterized 
and a large proportion of  these subsequently went on to 
develop BCFC with many ending with a diagnosis of  a 
CAUTI. The frequency of  inappropriate catheterization 
in this study was lower (28.8%) as compared to previous 
studies, in which it has been estimated to be ranging from as 
30-50%.[2,17,18] Nevertheless, this is still a substantial figure.

It was further found that around 52.8% developed a 
BCFC and 22.4% were diagnosed with a CAUTI, which 
is markedly higher than the previous study, where it was 
estimated to be around 11%.[1] These statistics emphasize 
the need for more stringent implementation of  aseptic 
techniques while inserting a Foley’s catheter and better 
infection control.

Urinary incontinence without significant skin breakdown 
emerged as the most frequent inappropriate indication 
for urinary catheterization. This is possibly attributable 
to the fact that catheterization in these patients may have 
been done to avoid inconvenience to the patient, their 
relatives and to the nursing staff. However, physicians 
should be extra vigilant while ordering catheterization for 
such patients. 

The various statistically significant risk factors for 
inappropriate catheterization that have emerged from 
the study are female sex, ‘alert’ mental status and 
catheterization in the emergency. Doctors tend to be 
more liberal in catheterization of  females possibly due 
to prevailing cultural factors relating to privacy issues in 
using a bedpan, ease of  a catheterization and sometimes 
for patient preference. Female sex and non-ambulatory 
functional status has been shown to be a risk factor for 
inappropriate catheterization in a previous study.[19] 

Alert mental status may not actually be a risk factor, but may 
have appeared as one due to a small sample size. However, 
a previous study by Raffaelle et al. has concluded that a 
‘good state of  consciousness’ is significantly associated 
with inappropriate use of  indwelling urinary catheters.[18] 
Nevertheless, patients with an impaired mental status 
become more acceptable candidates for catheterization. 
This is because they are critically ill and may require accurate 
monitoring of  their urine output. There may be associated 

paralysis in these patients and they may require palliative 
care for a terminal illness. All these factors make it more 
probable that when patients with an impaired mental status 
are catheterized; it is for an appropriate indication.

Catheterization in the emergency is more likely to be 
inappropriate as there is a heavy patient load and the 
decision to catheterize is spontaneous, sometimes 
without comprehensive evaluation of  the real need for 
catheterization. Age was not a significant risk factor 
for inappropriate catheterization in this study which 
is in concordance with a previous study conducted by 
Munasinghe et al.[20]

The significant risk factors associated with BCFC are age 
>60 years, non-ambulatory functional status, catheterization 
in the emergency and longer duration (>3 days) of  
catheterization. CAUTI, which is the major morbidity 
arising out of  catheterization of  the urinary tract,[21,22] 
also had similar risk factors. Elderly patients are more 
susceptible to all infections and CAUTI is no exception.[2] 
Incidence of  CAUTI in the elderly could be higher due to 
longer duration of  catheterization, attributable to other 
co-morbidities present in them. Similar is the case with 
the non-ambulatory patients and those with an impaired 
mental status. A longer duration of  catheterization would 
promote bacterial growth on the catheter surface and will 
also lead to a higher incidence of  BCFC and CAUTI.

In our study, most patients were catheterized in the 
medical emergency, which appeared as a significant risk 
factor for inappropriate catheterization. However, when 
these patients were transferred to the wards most of  these 
catheters were removed, accounting for the short mean 
duration of  catheterization (4.3 days). 

An interesting finding was that in spite of  the shorter mean 
duration of  catheterization in these patients (4.3 days) as 
compared to those catheterized in the wards (6.2 days), 
they had a higher incidence of  BCFC and CAUTI. We 
attempted to investigate the reason behind this problem by 
verbally interviewing the residents managing the medical 
emergency after the data collection and analysis for the 
study was complete. This was done around two months 
after the study was complete. We randomly selected five 
residents out of  a total of  51 residents in the department 
of  medicine, who also manage the emergency. 

The above findings were discussed with them and they 
were asked the following question: “In your opinion what 
is the probable reason for the higher incidence of  CAUTI 
in patients catheterized in the emergency?” Four out of  
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five residents interviewed stated that the reason for this was 
inadequate sterile precautions while inserting the catheter 
in the emergency due to time constraints. This significant 
finding calls for immediate re-education of  the health care 
staff, their sensitization towards the appropriate use of  
IUTCs and for practicing sterile procedure techniques. A 
study by Gokula et al.[23] found that using a patient indication 
sheet could reduce the total as well as inappropriate 
catheterization in the emergency. 

In this study, a higher proportion of  inappropriately 
catheterized patients developed BCFC and CAUTI as 
compared to those who were appropriately catheterized, 
although this was not statistically significant. However, 
Topal et al.[24] have shown that inappropriate catheterization 
was linked to CAUTI and by subsequent reduction of  use 
and duration of  urinary catheters the incidence of  CAUTI 
was significantly reduced (P<0.001). Hence, inappropriate 
use of  indwelling urinary catheters appears to be a risk 
factor for CAUTI. Further studies are required to establish 
a definite relationship.

The various organisms isolated from the patients’ catheter 
tips and urine culture showed Escherichia Coli to be the 
most frequent organism. Our results were similar to some 
old studies[25] but differ from others[26] where Pseudomonas 
and Klebsiella were the most frequent organisms isolated 
followed by E Coli. Other organisms isolated are also 
common pathogens of  the urinary tract. Use of  IUTCs 
acts as a significant reservoir of  these organisms and may 
have a role in propagating other nosocomial infections. 

Limitations

The study has several limitations. As patients were included 
consecutively in the study and the sample collection was not 
random, therefore it may not be representative of  the entire 
population. The study was uni-centric and results may 
not be universally applicable. Each patient was evaluated 
using the existing clinical scenario and interviews with 
the treating physicians/patients to decide if  a criterion 
for IUTC placement was appropriate or inappropriate. 
There was no documentation in the patients’ file regarding 
the IUTC insertion. However, we have attempted to 
address this concern by having two more reviewers for 25 
randomly selected patients and obtained 100% agreement 
on the appropriateness of  catheterization in the group. As 
only patients with a Foley’s catheter were included in the 
study, the results may not apply to those with other types 
of  catheters. Although the treating physicians were not 
informed about the purpose/details of  the study, we cannot 
be sure whether or not they were influenced by the study 

and changed their decisions regarding indications and/
or duration for catheterization. Our study design has not 
incorporated all possible risk factors for catheter associated 
urinary tract infections. However, we believe that these 
are not major limitations and would not have affected the 
results significantly.

Strengths

Our study was different from previous studies, as we have 
evaluated the urinary tract infections in terms of  not only 
symptomatic UTIs but also asymptomatic urinary tract 
colonization/infections. This is important as asymptomatic 
infections often go undetected and this may decrease the 
sense of  accountability on the part of  the physicians. Also, 
bacteria colonizing the catheter surface are a potential 
source of  a CAUTI.[11] This study has highlighted the 
possible adverse practice of  catheterization in the medical 
emergency, which has contributed to a majority of  BCFC, 
CAUTI and inappropriate catheterization. 

CONCLUSION

Taking the results of  the study into consideration, 
physicians should be sensitized to the need for carefully 
evaluating each patient and establishing a real requirement 
for catheterization before proceeding with the intervention. 
This is especially required for female patients as well as for 
those who are catheterized in the emergency. Also, strict 
aseptic precautions must be maintained while performing 
the intervention. Early decanulation, using a closed drainage 
system, smaller bore catheters, and adopting optimal 
hygienic techniques by health care workers are effective 
in minimizing the incidence of  bacteriuria and ascending 
urinary infection.[27] In appropriate patients, suprapubic 
catheters, condom drainage systems and intermittent 
catheterization should be preferred to indwelling urethral 
catheterization.[9] Several new methods are being introduced 
to prevent CAUTI; for example, intravesical delivery of  
antibacterial gases into the urinary bladder.[28] Further 
clinical trials will elucidate whether this approach could 
have a place in clinical practice for management of  CAUTI. 
As prevention is better than cure, CAUTI can be prevented 
by appropriate selection of  patients and by strict aseptic 
techniques in using catheters.
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